DERWENT-ACC-NO: 1978-A4617A 

DERWENT-WEEK: 197803 

COPYRIGHT 1999 DERWENT INFORMATION LTD 

TITLE: Sag compensation for temp, resistant conductors - 

employs spring and lever to maintain tension coupled to 
high temp, conductor 

PATENT-ASSIGNEE: BBC BROWN BOVERI & CIE AG[BROV] 

PRIORITY-DATA: 1 976DE-2628250 (June 24, 1 976) 

PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

DE 2628250 A January 5, 1978 N/A 000 N/A 

INT-CL (IPC): H02G007/08 



ABSTRACTED-PUB-NO: DE 2628250A 
BASIC-ABSTRACT: 

The application is principally to conductor installations in substations where 
steel supported aluminium conductors are used. These permit safe operation at 
continuous temp, up to 473 deg.K, but have a correspondingly large linear 
expansion. To permit the use of such cables without closer support spacing, 
the sag due to expansion is taken up by a spring tensioned lever. 

A cranked lever (1) is hinged (13) to the transmission mast (3) and attached at 
one end to the cable (14), and at the other (1 1 ) to a coil spring (2). The 
spring assembly is also attached to the mast. If the sag tends to increase, 
the load on the pretensioned spring (2) tends to decrease. To equalise the 
acting forces the lower lever arm is pulled towards the spring, causing the 
upper arm to stretch the cable thus compensating for the sag. 

TITLE-TERMS: SAG COMPENSATE TEMPERATURE RESISTANCE 
CONDUCTOR EMPLOY SPRING 

LEVER MAINTAIN TENSION COUPLE HIGH TEMPERATURE 
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PatentansprUche 

V 1y Vorrichtung zum Abspannen wSrraef ester leiterseile in 
Schaltanlagen, dadurch gekcnnzeichnet , dafi jeweils 
mindestens ein Leiterseil (14) mit zulassiger Erwar- 
mung auf eine Temperatur grofier als 353°K bei Dauer- 
strombelastung in Verbindung mit mindestens einer fe- 
dernden Langenausgleichsvorrichtung (1, 2) vorgesehen 
ist. 

2. Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, 
dafi das Leiterseil (14) iiber eine in einem Portal- 
riegel (3) angebrachte Langenausgleichsvorrichtung 

(1, 2) mit einem fedemden Element (2) und einer Hebel- 
tibersetzung (1) fiir den langenausgleich bei der Er- 
warmung des Leiterseils (14) abgespannt ist, 

3. Vorrichtung nach Anspruch 1 und 2, dadurch gekennzeich- 
net, dafi innerhalb eines Portalriegels (3) ein Federtopf 
(2) gehaltert ist, dessen Spiralfeder (8) iiber eine 
Spannvorrichtung (9) mit einem Kniehebel (1) verbunden 
ist, dafi der Kniehebel am freien Ende mit einem Leiter- 

j seilzug (14) versehen ist an dem ein leiterseil (14) 

! befestigbar ist. 
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"Vorr icht unft sum Abspannen warmef ester Leiterseile" 

Die Erfindung bezieht sich auf eine Vorrichtung zum Abspannen 
warmef ester leiterseile in Schaltanlagen. 

Sie findet Anv/endung im elektrischen Leitungsbau. Die bisher 
Ublichen Aluminium- Aldrey-, Aluminium-Stahl- und Aldrey-Stahl- 
Leiterseile sind nur bis 353°K dauernd belastbar und nur sehr 
kurzzeitig kSnnen hohere Erwarmungen zugelassen werden 
(DIN 48 201 Bl. 5 und 6, DIN 48 204, DIN 48 206). Die Jewells 
entsprechende Dauerstrombelastung ist in den vorgenannten DIN- 
Blattern angegeben. Die langenanderung dieser bekannten Seile 
konnte bei einer Erwarmung von 293°K bis 353°K in kurzen 
Spannfeldern ohne Ausgleich den jeweiligen Terhaltnissen ange- 
paBt werden. Es sind weiterhin warmefeste Stahl-Aluminium- 
leiterseile mit weit hoherer zulassiger Erwarmung bis Uber 
473°K unter Dauerstrombleastung bekannt (Datenblatt E 7-2-1 
"Steel supported aluminium conductors (SSAC) 11 der Firma 
Reynolds Metals Company vom 31. Januar 1974, S. 1, H.W. Adams, 
"Steel supported aluminium conductors (SSAC) ..." IEEE i 
Committee Report Paper T 74 054-3, 1973, Seite 1700 bis 1704). 
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Diese Seile konnen auch noch bei einer Temper atur von 473 K 
mit nur etwa halbem Seilquerschnitt im Verhaltnis zu her- 
kommlichen Seilen Dauerstrombelastungen nach obengenannten 
DIN-Normen aufnehmen. Allerdings 1st in einem Temperaturbe- 
reich von beispielsweise 293°K bis 473°K die Langenaus- 
dehnung der Seile und die damijb verbundene Durchhangver- 
groBerung so erheblich, dafi nur kleine Spannfelder zuge- 
lassen werden konnen oder z.B. eine girlandenformige Auf- 
hSngung an Tragseilen vorzunehmen ist* Sovrohl bei der Pro- 
jektierung neuer Anlagen mit groBen Spannf eldern als auch 
bei der Umrilstung bestehender Anlagen sind diese Seile aus 
den obengenannten Griinden nicht zu verwenden. 

Der Erfindung liegt die Aufgabe zugrunde, eine Vorrichtung 
zu schaffen, mit der die Durchhangsanderungen eines Leiter- 
seils in einem groflen Spannfeld bei Ubertemperaturen ver- 
mieden werden. 

Die Aufgabe der Erfindung wird dadurch gelost, daG jeweils 
mindestens ein Leiterseil mit zulassiger Erwarraung auf eine 
Temperatur grofier als 353°K bei einer Dauerstrombelastung 
in Verbindung mit mindestens einer f edernden Langenausgleichs 
vorrichtung vorgesehen ist. 

In vorteilhafter Weise ist innerhalb eines Portalriegels 
eine Langenausgleichsvorrichtung vorgesehen, die sowohl ein g 
federndes Element als auch eine Hebeltibersetzung aufv/eist f 
urn die hierbei auftretenden grofien Federwege ohne Spannfeld- 
verlangerungen zu ermoglichen* Vorzugsweise wurde innerhalb 
des Portalriegels ein Federtopf installiert, dessen Spiral- 
feder uber eine Spannv^orrichtung mit einem Kniehebel ver- 
bunden ist. Der Kniehebel ist mit einem Leiterseilzug ver- 
bunden, der am freien Ende des langen Kniehebelarms angreift. 
In vorteilhafter Weise ist sowohl der Federtopf als auch der 
Kniehebel an ein und derselben Breitseite im Innern des Por- 
talriegels gehaltert. 

709881 /0126 -3- 
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Zur Halterung des Federtopfes und des Kniehebels ist ein 
Lagerbock bzw. eine Gabel vorgesehen. Am Boden des Federtopfes 
ist auBen eine Lasche befestigt, die tiber einen Bolzen an dem 
im Inneren des Portalriegels befestigten Lagerbock gehalten 
wird. Der kurze Arm des Kniehebels ist tiber einen Bolzen mit 
der Spannvorrichtung des Federtopfes verbunden.Die im Inneren 
des Portalriegels befestigte Gabel ist in Hohe des Knies des 
Kniehebels installiert. Das Knie des Kniehebels ist zwischen 
der Gabel angeordnet und wird. dort mittels eines Bolzens ge- 
halten, 

Der Vorteil der erfindungsgeraafien Yorrichtung besteht weiter- 
hin darin, da/3 auf diese Weise eine Moglichkeit geschaffen 
wird, in bestehenden alteren Freiluftschaltanlagen die zu- 
lassige Dauerstrombelastbarkeit der Seile wesentlich zu er- 
hohen, ohne die Geruste und Fundamente verstarken zu mtissen. 
Bei der Pro jektierung neuer Anlagen kann durch Verwendung die- 
ser Yorrichtung eine erhebliche Einsparung am Stahlgewicht 
der Gerliste und an der Kubatur der Fundamente erreicht werden. 
Die erfindungsgemafle Vorrichtung wird nachfolgend anhand von 
Zeichnungen naher erlautert. 

Es zeigt: 

Fig.1 die im Portalriegel angeordnete Langenausgleichs- 
vorrichtung, 

Fig. 2 einen Querschnitt durch den Portalriegel. 

■ 

Die erf indungsgemaBe Vorrichtung ist im wesentlichen aus einem 
Kniehebel 1 und einem Federtopf 2 aufgebaut. Sowohl der Knie- 
hebel 1 als auch der Federtopf 2 sind innerhalb eines Portal- 
riegels 3 angeordnet. Im Inneren des Portalriegels 3 ist an 
einer Breitseite ein Lagerbock 4 befestigt. Am Boden 5 des 
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Federtopfes 2 1st auBen eine Lasche 6 angebracht, die liber 
einen Bolzen 7 am Lagerbock 4 gehaltert wird. Im Inneren 
des Federtopfes 2 ist eine Spiralfeder 8 angeordnet. tfber 
eine Spannvorrichtung 9 kann die Spiralfeder 8 zusammenge- 
'druckt werden. Die Spannvorrichtung 9 des Federtopfes 2 be- 
steht im wesentlichen aus einem zwelten beweglichen Feder- 
topfboden, auf dem die Spiralfeder aufliegt. Dieser beweg- 
liche Boden ist in der Mitte mit einem Metallstab verbun- 
den, der senkrecht zu dem beweglichen Federtopfboden ange- 
ordnet ist und am oberen Ende auJ3erhalb des Federtopfes 2 
eine Gabel aufweist. Der Federtopf 2 ist mit einem Deckel 
versehen, gegen den die Spiralfeder 8 in gespanntem Zustand 
gedriickt wird. Der kurzere Arm des Kniehebels 1 wird Uber 
einen Bolzen 11 mit der Gabel der Sparjavorrichtung 9 des 
Federtopfes 2 verbunden. In Hohe des Knies des Kniehebels 
1 ist im Inneren des Portalriegels 3 an der gleichen Breit- 
seite, an der auch der lagerbock 4 befestigt ist eine Gabel 
12 installiert. Zwischen der Gabel 12 ist das Knie des 
Kniehebels 1 angeordnet. Das Knie wird zv/ischen der Gabel 12 
mittels eines Bolzens 12 gehalten. Am .Creien Ende des langen 
Kniehebelarmes wirkt der leiterseilzug 14* Der Portalriegel 
3 mit der in seinem Inneren angeordneten Langenausgleichs- 
vorrichtung ist Bestandteil eines Abspannportals . 

Die erfindungsgemafie Yorrichtung hat folgende Wirkungsweise: 

Das Abspannen der neuen wSrmefesten Seile geschieht bei einer 
normalen Temperatur von etwa 293°K. Das abzuspannende Sail 
wird derart reguliert, daB die im Federtopf 2 befindliche 
Spiralfeder 8 so gespannt ist, der lange Arm des Kniehebels 
1 etwa parallel zur Innenbegrenzung des Portalriegels 3 ange- 
ordnet ist. Tritt nun infolge von Erwarmung eine iangenaus- 
dehnung am leiterseil 14 auf, so wird eine Durchhangsanderung 
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des Leiterseiles 14 und eine Auslenkung des langen Knie- 
hebelarmes aus seiner bisherlgen Position dadurch begrenzt, 
daS die im Federtopf befindliche Spiralf eder 8 ihre Spannung 
verringert, wodurch die Langenausdehnung des Seiles, soweit 
es erforderlich ist, ausgeglichen wird. Andererseits wird bei 
einem Zusamraenziehen des leiterseiles 14 aufgrund einer Ab- 
nahme seiner Erwarmung die Spiralfeder im Federtop wieder 
angespannt. 

In weiterer Ausgestaltung der Erfindung ist es moglich, das 
freie Ende des kurzen Kniehebelarmes iiber Umlenkrollen mit 
Gewichten zu verbhden, die neben dem Abspannportal frei, 
senkrecht nach unten hangend auf den Kniehebel eine Zugkraft 
ausiiben. 

Bei einer eventuellen Doppelabspannung vdrd beidseitig der 
Spiralfeder 8 jeweils ein Kniehebel 1 mit einer Spannvor- 
richtung 9 fiir dieselbige verbunden. An beiden Kniehebeln 1 
wirkt dann auch hierbei je ein Leiterseilzug 14. 
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ENCLOSURE FOR 
TELECOMMUNICATIONS EQUIPMENT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to enclosures for protecting 
and dissipating heat from electronic equipment such as 
telecommunications repeaters. More particularly, the inven- 
tion relates to such an enclosure that effectively dissipates 
heat in a passive manner and that is lightweight, 
inexpensive, space efficient and durable enough to be used 
in any applications. 

2. Description of the Prior Art 

The ever-increasing use of the internet, wide area 
networks, and other networks has increased the demand for 
high-speed, high-bandwidth digital telecommunications ser- 
vices such as ISDN, DSL, and Tl services in homes and 
businesses. Because of signal propagation limitations, these 
digital services require the use of repeaters to repeat signals 
if end users are too far from their provider's central office. 

The repeaters used for these digital services are typically 
housed in protective enclosures that are mounted to tele- 
phone poles or placed next to buildings or in manholes. The 
enclosures must be designed to protect the repeaters from 
natural elements such as sun, rain, snow, and fire as well as 
damage from vandalism and attempted theft. 

Just as importantly, the enclosures must be designed to 
dissipate excess heat generated by the repeaters. All elec- 
tronic components generate heat that must be dissipated to 
ensure optimum and reliable operation. Such heat dissipa- 
tion has become increasingly more difficult as electronic 
components have become faster, more powerful, and 
smaller, and therefore hotter. Heat dissipation from remote 
telecommunications equipment such as repeaters is particu- 
larly difficult because telecommunications enclosures are 
typically not connected to electricity sources and therefore 
cannot rely on fans or other active cooling elements. The 
enclosures therefore must be designed to dissipate heat 
passively by conduction and convection to ambient air, 
which can frequently reach temperatures of well over 100° 
F, especially when the enclosures are exposed to direct 
sunlight. In addition to weather protection and heat dissipa- 
tion requirements, it is also desirable that telecommunica- 
tions enclosures be lightweight, space efficient, and inex- 
pensive. 

Many prior art telecommunication enclosures attempt to 
passively dissipate heat with heat sink methods. Heat sink 
dissipation methods require that all components that are 
conducting heat from repeaters in an enclosure contact either 
the repeaters directly or other components touching the 
repeaters to form a continuous thermal conduction path from 
the repeaters. Prior art enclosures attempt to obtain such 
continuous thermal conduction path with complicated 
mechanical linkage assemblies that are expensive to 
manufacture, difficult to use and that increase the size and 
weight of their enclosures. 

There is therefore a need for an improved telecommuni- 
cations enclosure that protects repeaters and other electron- 
ics from exposure to weather conditions and damage from 
vandalism; that more effectively dissipates excess heat from 
the electronic components in a passive manner; and that is 
relatively lightweight, space efficient, and inexpensive. 
There is also a need for such an enclosure that creates an 
improved path of thermal conduction from repeaters without 
the use of complicated, expensive, and heavy mechanical 
linkage assemblies. 



2 

OBJECTS AND SUMMARY OF THE 
INVENTION 

The present invention solves the above-described prob- 
lems and provides a distinct advance in the art of telecom- 
munications enclosures. More particularly, the present 
invention provides a telecommunications enclosure that 
protects repeaters and other electronics from exposure to 
weather conditions and damage from vandalism, that more 
3Q effectively dissipates excess heat from the electronic com- 
ponents in a passive manner, and that is relatively 
lightweight, space efficient, and inexpensive. The present 
invention also provides a telecommunications enclosure that 
creates an improved path of thermal conduction from repeat- 
ers without the use of complicated, expensive, and heavy 
mechanical linkage assemblies. 

The telecommunications enclosure of the present inven- 
tion broadly includes a plurality of card-receiving sleeves 
for receiving repeater cards; at least one heat sink manifold 

20 in contact with the sleeves for conducting heat from the 
sleeves; at least one outer panel in contact with the heat sink 
manifold for conducting heat from the manifold; a remov- 
able cover configured for sliding over the outer panel to 
protect the cards from exposure to the elements; and at least 

25 one biasing mechanism operably coupled with the outer 
panel for biasing the outer panel into physical contact with 
the cover when the cover is placed thereover to improve 
conduction of heat from the outer panel to the cover. 

The biasing mechanism is preferably a plurality of leaf 
30 springs positioned between the heat sink manifold and the 
outer panel that bias the outer panel outwardly away from 
the heat sink manifold. When the cover is placed over the 
outer panel, the leaf springs bias the outside surface of the 
outer panel directly against the inside surface of the cover to 
35 improve the thermal conductivity therebetween. 

These and other important aspects of the present invention 
are described more fully in the detailed description below. 

BRIEF DESCRIPTION OF THE DRAWING 
40 FIGURES 

A preferred embodiment of the present invention is 
described in detail below with reference to the attached 
drawing figures, wherein: 

45 FIG. 1 is an isometric view of a telecommunications 
enclosure constructed in accordance with a preferred 
embodiment of the present invention. 

FIG. 2 is an end view of the enclosure with its mounting 
plate removed. 

50 FIG. 3 is an isometric view of the enclosure with its cover 
removed and with its doors open. 

FIG. 4 is a vertical section view of the enclosure. 

FIG. 5 is an exploded view of a heat sink manifold, outer 
55 panel, and leaf springs of a portion of the enclosure. 

FIG. 6 is a partial fragmentary horizontal section view of 
the enclosure. 

FIG. 7 is an isometric view of one of the card-receiving 
sleeves of the enclosure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Turning now to the drawing figures and particularly FIG. 
1, a telecommunications enclosure 10 constructed in accor- 
65 dance with a preferred embodiment of the invention is 
illustrated. r l Tie enclosure is configured for housing electron- 
ics such as telecommunications repeater cards 12 as illus- 
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trated in FIGS. 3, 4, and 6 to protect the cards from exposure to receive and support eight double-wide repeater cards or 

to weather conditions and damage from vandalism and to sixteen single-wide cards. The size of the enclosure 10 may 

dissipate excess heat from the cards. be modified to hold any number of repeater cards as a matter 

Referring to FIG. 4, the enclosure 10 broadly includes a of design choice. 

plurality of card-receiving sleeves 14 for receiving and 5 The heat sink manifolds 20-26 are positioned around the 

supporting the repeater earns 12, a plurality of heat smk skeves u „ ^ ± difectl ^ front ^ ^ rf 

SJ^t! J • n i ' ' ?'™\l v n ZT™%l * " the sleeves - 1** heat sink manifolds 16 and 18 touc h the side 

plurality or outer panels 28, 30, 32, 34, 36, 38 surrounding ,, AO f * « , 4 , 4 - it _ . , 

the heai sink manifolds, and a removable cover 40 config Wa ^ 1? ° f thc t sleeVeS Xo f C °»? UCt ^ from a ° d 

ured for sliding over the outer panels. The sleeves, in cards - J*? e f losure preferably includes six such manifolds, 

manifolds, and outer panels are preferably formed of ' wo of whlch are confi S ured 35 doore as described in more 

extruded aluminum. The exterior parts including the pan 94 detai1 helow. 

and cover 40 are preferably formed of stainless steel. As best illustrated in FIG. 5, each manifold 16-26 

In more detail, and as best illustrated in FIG. 7, each of the includes a generally flat inner wall 74, a curved outer wall 

sleeves 14 is generally rectangular in cross-section and 76, and a pair of connecting side walls 78, 80. A plurality of 

includes a front wall 42, a rear wall 44, and a pair of 15 enclosed air passageways 82 are formed between the inner 

spaced-apart side walls 46, 48 extending therebetween that and oute r walls to reduce the material and, therefore, the 

together define a generally rectangular-shaped slot for overall weight of the manifolds and to dissipate heat from 

receiving one or two repeater cards. The inner surfaces of the the manifolds by convection. 

front and rear walls each includes three elongated, spaced The ends of the inner wall include recesses 84 for inter- 
slots or channels 50. As illustrated in FIG. 6, a divider 53 20 locking with the corresponding flanges 62, 63 on the front 
may be placed in the middle channels to subdivide the sleeve walls 42 of the sleeves 14. The inner wall also includes an 
into two compartments for receiving two single-wide elongated, longitudinally-extending key slot 86. The key slot 
repeater cards. Alternately, dividers may be placed between allows each manifold to be connected between a pair of end 
each pair of end channels to configure the sleeve to receive plates 88, 90 as illustrated in FIG. 6 by screws or other 
a single double-wide repeater card. 25 fasteners that extend through holes in the end plates and into 

Each of the sleeves is sized so that a repeater card tne key slots. Similar key slots 92 are formed in the two side 
positioned therein will firmly contact the inner surface of all walis 78 > 80 for the same purpose. The end plates 88, 90 
the walls or dividers of the sleeve. Thus, heat that is sandwich the manifolds 16-26 around the sleeves 14 so that 
generated by the repeater cards is conducted therefrom the sleeves and manifolds are in direct metal-to-metal con- 
directly to the walls or dividers of the sleeves. tact at a U times to improve conduction of heat therebetween. 

The rear wall 44 of the sleeve 14 includes a pair of short, The end plate 88 is bolted or otherwise attached to a base 

longitudinally-extending, spaced-apart legs 52, 54 project- P an 94 (FIGS. 1 and 3) that is in turn attached to a pair of 

ing outwardly therefrom. The end of one leg includes a L-shaped mounting legs 96. The mounting legs are in turn 

rectangular-shaped tab 56 extending therefrom, and the end 35 bolted or otherwise attached to a mounting plate 98 that may 

of the other leg includes a corresponding rectangular-shaped he bolted to a wall or standoff so that the enclosure is 

recess 58 therein. As illustrated in FIG. 6, two sleeves may mounted generally horizontally as depicted in FIG. 1. 

be interconnected lengthwise by inserting the tab from one Returning to FIG. 5, each manifold 16-26 also includes a 

sleeve into the recess of the other and vice versa. When so series of spaced-apart, outwardly-projecting ribs 100 defin- 

interconnected, the legs and rear walls of the two sleeves 40 ing a plurality of spaced-apart channels 102 therebetween, 

form a generally rectangular-shaped opening 60 therebe- The side walls of the ribs diverge outwardly from one 

tween that permits air to pass therethrough. The opening aids another so that the end of each rib is slightly wider than its 

in heat dissipation from the cards by convecting heat away base. Conversely, the surface of each channel is slightly 

from the sleeves. wider than the opening between adjacent ribs. 

The front wall 42 of each sleeve 14 includes a 45 The outer panels 28-38 circumscribe the manifolds 16-26 

transversely-extending central flange 62 and two as best illustrated in FIGS. 4 and 5. The enclosure preferably 

transversely-extending end flanges 63. The flanges intercon- includes six outer panels, one for each manifold. Two of the 

nect with corresponding recesses 84 on the heat sink mani- outer panels are configured as doors as described in more 

folds as illustrated in FIG. 4 and as described in more detail detail below. 

below. The end flanges of each sleeve extend slightly 50 Each outer panel 28-38 is curved to match the contours of 

beyond the sidewalls 46, 48 and abut the end flanges of its corresponding manifold 16-26 and includes a series of 

adjacent sleeves as illustrated in FIG. 6 to form a generally inwardly projecting ribs 104 defining a plurality of spaced- 

rectangular-shaped opening 64 between the side walls of apart channels 106 therebetween that are substantially iden- 

adjacent sleeves. The openings serve a similar purpose as the tical to the ribs and channels on the manifolds. Each outer 

openings 60 between the rear walls 44 of interconnected 55 panel is attached to its corresponding manifold by sliding the 

sleeves. ribs on the outer panel into the corresponding channels of the 

The side walls 46, 48 of each of the sleeves 14 also manifold to form a dove-tail connection therebetween, 

include a pair of longitudinally-extending C-shaped chan- As best illustrated in FIGS. 3 and 4, the manifolds 16, 18 

nels 66 projecting therefrom. r ITie channels allow the sleeves and outer panels 28, 30 that form the top of the enclosure 10 

attached to a sleeve support plate 68 with screws or other 60 are hinged to the end plates 88, 90 so that they serve as doors 

fasteners that extend through holes on the support plate and that can be opened to permit access to the rack of card- 

into the channels. The sleeve support plate also supports receiving sleeves 12. When closed, the manifolds of the 

electrical connectors 70 as best illustrated in FIG. 4 that each doors make contact with the cards placed in the sleeves to 

connect with a corresponding terminal 72 on each of the conduct heat from the cards. 

repeater cards. 6S ^ cover ^ {s conngured for sliding over the ouler 

When the sleeves 14 are interconnected as depicted in panels 28-38 to protect the repeater cards 12 from exposure 

FIG. 6, they form a rack of sleeves that may be configured to the elements and damage from vandalism. As illustrated 
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in FIG. 1, the cover is preferably pot-shaped and includes a 
cylindrical side wall 106 and a circular end wall 108 closing 
one end thereof. A handle 110 may be positioned on the end 
wall for use in handling the cover. 

The cover side wall 106 includes a slight taper or draft 
angle so that the open end of the cover has a slightly larger 
diameter than the closed end. This permits the open end of 
the cover to more easily fit over the outer panels. The leading 
edge of each of the outer panels 28-38 is also beveled as best 
illustrated in FIG. 3 to further facilitate the placement of the 
cover over the outer panels. The cover may be sealed and 
locked in place over the outer panels with a ring-type collar 
111 that fits over and can be clamped tightly against the base 
pan. 

To provide an uninterrupted path for thermal conduction 
of heat from the repeater cards 12 to the cover 40, it is 
important that the outer panels 28-38 firmly contact the 
inner surface of the cover when the cover is placed there- 
over. To this end, a plurality of elongated leaf springs 112 
preferably formed of spring steel are positioned in the 
channels of each manifold or its corresponding outer panel 
to bias the outer panels outwardly from the manifolds as best 
illustrated in FIGS. 4 and 5. The springs allow the outer 
panels to "float" relative to the manifolds so that the outer 
panels compress inwardly toward the manifold when sub- 
jected to an inward force that overcomes the force of the 
springs but then return to their outwardly extended position 
when no force is applied thereto. However, because of the 
taper on the ribs and channels of the manifolds and outer 
panels, the outer panels always remain attached and in 
physical contact with the manifolds. 

When placed over the outer panels 28-30, the cover 40 
biases the outer panels slightly inward against the outward 
biasing force of the leaf springs 112. This ensures direct 
metal- to -metal contact between the entire interior surface 
area of the cover and the entire exterior surface area of the 
outer panels to improve heat conduction therebetween. 
When the cover is removed, the leaf springs bias the outer 
panels to their normal, outwardly extended positions. 

The enclosure 10 also preferably includes a series of 
circumscribing fins 114 extending outwardly from the cover 
40. The fins increase the effective surface area of the cover 
to improve convection of heat therefrom to ambient air. 
Holes or slots may be formed in the fins to allow air to pass 
therethrough for convecting heat from the cylindrical wall of 
the cover. 

Cabling that connects to the repeater cards enters the 
enclosure via a threaded conduit 116 that extends through 
the base pan 94 as illustrated in FIG. 2. A pressure relief 
valve 117 may also communicate with the interior of the 
enclosure through the base pan to release excess pressure 
that may build up within the enclosure. 

A pressure cutoff valve 118 is provided to stop the flow of 
air from the pressurized cable to the interior of the enclosure. 
An air stem 120 provides a means to pressurize the enclosure 
with a compressor or standalone pressurized tank. 

In operation, repeater cards 12 are inserted into the 
enclosure 10 by removing the cover 40, opening the hinged 
doors, and then placing the repeater cards into the card- 
receiving sleeves. As described above, each sleeve may be 
configured to receive either two single-wide cards or a single 
double-wide card. Once all the repeater cards have been 
placed into the sleeves, the doors arc once again closed and 
the cover replaced over the outer panels. 

Heat that is generated during operation of the repeater 
cards 12 is removed therefrom by a combination of thermal 
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conduction and thermal convection dissipation methods. 
Specifically, heat is conducted from the cards to the walls of 
the sleeves 14, from the sleeves to the heat sink manifolds 
16-26, from the heat sink manifolds to the outer panels 
5 28-38, from the outer panels to the cover 40, and from the 
cover to the fins 114. Each of these components is directly 
or indirectly in contact with the other components to provide 
a continuous thermal conduction path from the repeater 
cards to the outside of the cover. 
10 Heal from the repeater cards 12 is also convected away 
from the cards by air passing through the openings 60, 64 
and by air circulating around and through the fins 114. Heat 
convection that occurs because of the openings between the 
sleeves also prevents conduction of heat from one card to 
another via the walls of the sleeves. 

Although the invention has been described with reference 
to the preferred embodiment illustrated in the attached 
drawing figures, it is noted that equivalents may be 
employed and substitutions made herein without departing 
from the scope of the invention as recited in the claims. For 
example, although the enclose of the present invention has 
been described and illustrated as being particularly useful 
for dissipating heat from telecommunications repeater cards, 
it may also be used to dissipate heat from other electronic 
components. Additionally, the size of the enclosure may be 
varied to handle any number of repeater cards or other 
electronic components. 

Having thus described the preferred embodiment of the 
invention, what is claimed as new and desired to be pro- 
tected by letters patent includes the following: 
What is claimed is: 

1. An enclosure for protecting repeater cards from expo- 
sure to harmful elements and for dissipating heat generated 
by the repeater cards, the enclosure comprising: 

35 a plurality of card-receiving sleeves for receiving the 
repeater cards, the sleeves including walls for conduct- 
ing heat from the cards; 
a heat sink manifold in contact with at least one wall of 
the sleeves for conducting heat from the sleeves; 
40 an outer panel in contact with the heat sink manifold for 
conducting heat from the manifold; 
a removable cover configured for sliding over the outer 

panel to protect the cards from exposure; and 
at least one biasing mechanism operably coupled with the 
outer panel for biasing the outer panel into physical 
contact with the cover when the cover is placed there- 
over to improve conduction of heat from the outer 
panel to the cover. 

2. The enclosure as set forth in claim 1, the biasing 
50 mechanism including at least one spring positioned between 

the heat sink manifold and the outer panel for biasing the 
outer panel outwardly away from the heat sink manifold. 

3. The enclosure as set forth in claim 1, the biasing 
mechanism including a plurality of elongated leaf springs 

55 positioned between the heat sink manifold and the outer 
panel for biasing the outer panel outwardly away from the 
heat sink manifold. 

4. The enclosure as set forth in claim 3, the manifold 
including a plurality of spaccd-apart ribs forming a plurality 

60 of spaced-apart channels therebetween, the outer panel 
including a plurality of spaced-apart ribs defining a plurality 
of spaced-apart channels therebetween that interlock with 
the ribs and the channels of the manifold to hold the outer 
panel in contact with the manifold, the leaf springs each 

65 being positioned in one of the channels of the manifold or 
the outer panel to bias the outer panel outwardly away from 
the manifold. 
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5. The enclosure as set forth in claim 1, the cover 
including an outer cover wall and a plurality of fins extend- 
ing outwardly from the cover wall for convecting heat from 
the cover to ambient air. 

6. The enclosure as set forth in claim 1, the card -receiving 
sleeves including structure for interlocking to one another to 
form a rack of sleeves, the sleeves also including structure 
for creating open areas between interconnected sleeves in 
the rack for permitting convection of heat from the sleeves 
to air in the open areas. 
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7. The enclosure as set forth in claim 1, further including 
at least one door shiftable to an open position to permit 
access to the card -receiving sleeves. 

8. The enclosure as set forth in claim 7, the enclosure 
including a plurality of heat sink manifolds and outer panels. 

9. The enclosure as set forth in claim 8, the door including 
one of the heat sink manifolds and one of the outer panels. 
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